The extracellular domains of E- and N-cadherin determine the scattered punctate localization in epithelial cells and the cytoplasmic domains modulate the localization.
The accumulation of classical cadherins is essential for their function, but the mechanism is poorly understood. Hence, we investigated the accumulation of E- and N-cadherin and the formation of cell junctions in epithelial cells. Immunostaining revealed a scattered dot-like accumulation of E- and N-cadherin throughout the lateral membrane in MDCK II and other epithelial cells. Mutant E-cadherin lacking the beta-catenin binding site accumulated granularly at cell-cell contact sites and showed weak cell aggregation activity in cadherin-deficient epithelial cells, MIA PaCa2 cells. Mutant E-cadherin lacking the p120-catenin binding site exhibited scattered punctate accumulation and strong cell adhesion activity in MIA PaCa2 cells. Electron microscopy demonstrated that MIA PaCa2 transfectants of E-cadherin containing beta-catenin binding site formed adherens junction, whereas E-cadherin lacking the binding site did not. Mutant N-cadherins showed accumulation properties similar to those of corresponding mutant E-cadherins. Moreover, wild type and mutant N-cadherin lacking the p120-catenin binding site showed subapical accumulation in polarized DLD-1 cells, whereas mutant N-cadherin lacking beta-catenin binding site did not. These results indicate that the extracellular domains of E- and N-cadherin determines the basic localization pattern, whereas the cytoplasmic domains modulate it thereby affects the cell adhesion activity, subapical accumulation, and the formation of adherens junction.